Effect of pulverization and dehydration on the pharmaceutical properties of calcium lactate pentahydrate tablets.
The effects of heat conduction and pulverization on dehydration kinetics and tablet hardness were studied by a variety of kinetic equations and physical models. The dehydration behavior of unpulverized calcium lactate pentahydrate (UCLP) and pulverized calcium lactate pentahydrate (PCLP) tablets was investigated by using differential scanning calorimetry (DSC) and powder X-ray diffraction (PXRD). The hardness of both UCLP and PCLP tablets was significantly decreased after dehydration. The relationship between the extent of dehydration and the tablet hardness of both UCLP and PCLP tablets was linear. The results suggest that the reduction in tablet hardness is dependent on the dehydration of crystal water, and the values of the slopes indicate that the bonding energy of the UCLP was stronger than that of the PCLP. The dehydration of both UCLP and PCLP tablets at 55 degrees C followed a one-dimensional diffusion mechanism, whereas dehydration at storage temperatures of 60-80 degrees C followed a three-dimensional diffusion mechanism. UCLP and PCLP tablets contracted in thickness and diameter during dehydration, but final contraction ratios showed that PCLP tablets were more affected than UCLP tablets. In contrast, the micropore radius of both UCLP and PCLP tablets increased after dehydration. Thus, the pharmaceutical properties of calcium lactate pentahydrate (CLP) tablets are affected both by pulverization and by the extent of dehydration of the bulk powder in the tablet formulation.